In this article a case of sheep predation by pumas is presented and used as an example for evaluating the damage and the cost of economic compensation mitigating action for the conflicts between wildlife conservation and livestock production in Brazil. The relative advantages of this kind of action are discussed, considering the Brazilian scenario.
Hunting is forbidden in Brazil since 1967 (Federal Law No. 5.197 from January 1967) . According to Brazilian legislation, wildlife belongs to the state, not to landowners. However, in recent years, there has been an increasing number of wildlife-livestock conflicts with losses to both sides. This is especially true for regions such as the State of São Paulo, which is one of the most developed areas of Brazil and, at the same time, harbors one of the largest portions of remaining Atlantic Forest. Human-wildlife conflicts are becoming one of the major concerns for conservation biologists in the world for three basic reasons: humans are increasingly entering remote carnivore habitats, many largecarnivore populations are recovering due to conservation efforts, and affected communities demand urgent responses (Treves & Karanth 2003) . Because Brazil does not have a Wildlife Service as in other countries, wildlife damage is usually not officially evaluated and wildlife conservation efforts are ineffective.
Here, we describe a case of conflict between wildlife conservation and livestock production in the State of São Paulo, Brazil, involving pumas. In 1997, a paper industry cut a few thousand hectares of Eucalyptus plantation in southern São Paulo State. Approximately 20 days latter a 2,300 ha neighbor sheep ranch began to suffer puma damage. During the next 12 months, pumas preyed 60 sheep and local hunters killed seven pumas including a nursing female. Pumas were identified as the predators by the ranch manager in all cases and by one of us (LMV) in the last three cases. Pumas kill with bites inflicted from above, often hurting the vertebral column and breaking the neck of the prey (Hawthorne 1980 , Cavalcanti 2003 . They also may kill by biting through the skull of small preys (Bowns 1976) . The sheep rancher estimated total damage as US$3,600 based on local market prices of sheep meat.
Some months latter, the same sheep rancher had a dog attack on his sheep herd resulting in 21 sheep killed on a single night. However, no dog was hunted afterwards because they belonged to the rancher's neighbor. In this case, the dog was identified by some of the ranch's employees during the attack. Dogs normally wound the prey in the neck, front shoulders and ears (Bowns 1976 , Cavalcanti 2003 . However, contrary to pumas, dogs often attack the hindquarters of the sheep, but little flesh is consumed (Hawthorne 1980) .
Wildlife predation on livestock can be minimized through some preventive actions. Caughley & Sinclair (1994) suggest that the first step is to identify the real damage. In general, conflicts arise from the encounter between wildlife and livestock and they should be kept apart. On a large scale this can be done by zoning land use, for example forbidding livestock in a buffer zone around National Parks or large natural areas (Campbell & Hofer 1995) . On a smaller scale this can be done by improving livestock management inside the property through fencing (Huygens & Hayashi 1999 , O'Connel-Rodwell et al. 2000 , night sheltering (Vieira 1967 , Ciucci & Boitani 1998 , dog guarding (Andelt 1992 , Andelt & Hopper 2000 , and using frightening devices (Dolbeer et al. 1996) . For all these options, the correct identification of the predator is essential to an effective carnivore damage control. Feral dogs and cats are usually underestimated and misidentified as livestock predators (Nesbitt 1983 , Churcher & Lawton 1987 . Tracks, marks on trees, historical reports, and of course direct sighting are indicative of the predators presence in the area. However, carcass disposition is possibly the best way to identify the actual predator (Dolbeer et al. 1996) .
When preventing the encounter between carnivores and livestock is not feasible, the following control systems have been applied: non-lethal techniques (Shivik et al. 2003) , translocation of problem animals (Ruth et al. 1998 , Abbott 2000 , compensation of economic losses (Wagner et al. 1997 , Naughton-Treves et al. 2003 , culling or sport hunting of problem animals (Hoogesteijn et al. 1993) , population density reduction (Greentree et al. 2000 , Landa et al. 1999 , and eradication (Harris and Saunders 1993, Conner et al. 1998) . Non-lethal techniques usually involve the use of predator repellents (Musiani et al. 2003 , Shivik et al. 2003 and/or fencing (Allen & Sparkes 2001 , Ogada et al. 2003 . Translocations are usually expensive and ineffective because they require considerable logistics including available sites and trained personnel, and problem individuals usually keep presenting behavioral problems in the new areas where they are released (Hoogesteijn et al. 1993) . Economic compensation requires an effective program of damage identification and evaluation to avoid fraud (Hueting 1991 , Cozza et al. 1996 . Culling problem individuals is possibly the least expensive method of damage control. In general, local people can identify the specific individual causing damage and the problem is solved at the moment the animal is killed. As suggested by Hoogesteijn et al. (1993) , sport hunting of problem individuals would also generate economic income for the property where damage occurred. In both systems, however, wildlife populations monitoring and correct and precise identification of problem individuals is required. Moreover, sport hunting is forbidden in Brazil and public opinion may be considerably sensitive about it, especially in urban areas of southern Brazil.
On the other hand, managing wildlife damage at the population level (population density reduction and eradication) may lead local people to identify the species as the problem, not specific individuals. This may result in unnecessary culling, potentially putting conservation of large predators under risk.
The basic difference between the systems above is that one of them (compensation) deals with the subject and the effects of damage and the others with the object and cause of damage. In a country without an effective wildlife service, economic compensation at a first glance may seem inappropriate because of a high probability of frauds. However, even considering that some overestimating of economic loss may occur, the overall cost of compensation may not be too high, as exemplified in the case reported above. Seven pumas were killed because of a loss of US$ 3,600, leading to a value US$ 514.29 per year per puma.
Ranchers are not willing to pay for the conservation of animals that cause loss to their main economic activity. However, if compensated for those losses, they would be stimulated to keep big predators on their land and this would be possibly the cheapest way to promote the conservation of these species (Naughton- Treves et al. 2003) . As a government strategy, this could be considered a kind of agricultural subsidy like many others. In order to implement such strategy in Brazil, at least three steps would be necessary: change wildlife law (Magnusson, 1993 , Mourão 1999 , improve formation of wildlife biologists (Verdade 2001) , and use the already existing infrastructure of the Agriculture Extension Service (Casas da Agricultura) (Verdade 2001) .
Brazilian Federal Law No. 5.197 / 67 should be modified in order to distinguish endangered from abundant species that could or should be managed for their economic importance either as renewable resources or plagues (Magnusson, 1993 , Mourão 1999 . The management of such species can be normally self-sustained because it can generate or save funds. On the other hand, endangered species require full protection and should be prioritized by the government for funding.
Contrary to other countries, there is no tradition of wildlife management in higher-level education of biologists in Brazil. Although, there is an increasing concern about the possible "social implications" of biological problems (Krasilchik 2003) , wildlife management is not yet included on the curricula of Biology undergraduate courses in Brazil (Verdade 2001) .
Although Casas da Agricultura have problems like any other Brazilian government institution they are widespread in the country. Local wildlife biologists working for such institution could be easily trained to identify wildlife damage (Verdade 2001) . This way an effective compensation program for large carnivore predation on livestock could be implemented at a relatively low cost and pumas could be possibly kept where they live.
